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Novel 1,2-benzisoxazol-3-yl and 1,2-benzisothiazol-3-yi derivatives. 



@ Novel 3-piperidinyl-1,2-benzisothiazoles and 3-piperi- 
dinyl-1 ,2-benzisoxazo!es having the formula 



Q-Alk-I> 
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wherein 

X is O or S and 
Q is a radical of formula 
H 




or a radical of formula 



oft* 

O 



the pharmaceutical acceptable acid addition salts and possi- 
ble stereochemicatly isomeric forms thereof, which com- 
pounds have antipsychotic properties; pharmaceutical compo- 
sitions containing such compounds as an active ingredient and 
methods of preparing said compounds and pharmaceutical 
compositions. 
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NOVEL 2-BENZISOXAZOL-3-YL AMD 1 . 2-BBNZISOTHIAZOL-3-YL 

DERIVATIVES. 



Background of thg im, 0 n M „ n . 

In U.S. Patent Ho. 4.352.811 and U.S. Patent No 4 458 076 the 
1.2-henzisothiazoles having mt±psych0tic ^ ^ J£J£L 

The compounds of the present invention differ fro* those prior art 
their SUbStitUtl0n W ~ - the ::irLLe ~ 

Description of the »r» f ^ ~-^n mr ,„ 

forJa 6 PfeSent iKVentl0n 18 - — ^^azoles havin g the 
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and the pharmaceutical ly acceptable acid addition salts or possible 
stereochemical ly isomeric forms thereof, wherein 
R is hydrogen or C, 6 alkyl; 

1 2 

R and R are each independently members selected from the group 
consisting of hydrogen* halo, hydroxy, C^ ^ alkyloxy and Cj_ 6 alkyl; 
X is O or S; 

Alk is c. A alkanediyl; and 
Q is a radical of formula 



(a) 




1 2 

wherein Y and Y are each independently O or S; 

o 

R is a member selected from the group consisting of hydrogen. 

halor C, _ alkyl, C. £ alkyloxy, trif luororaethyl, nitro, cyano, 
1— o 1— o 

hydros, (C ]_io al ^ lcarbon Y 1)ox y' a 1 ** 1 * 0 ' mono- and di(c M 
alkyl) amino, ( C !_ in alkylcarbony 1 ) amino, phenylmethoxy and azido; 

4 * 
R is hydrogen or halo; or 

a radical of formula 



(b) 



herein R 5 is hydrogen or C. - alkyl; 

6 7 6 7 

y Z is -S-, -CH 2 - or -CR =CR said R and R being each 

independently hydrogen or C x _ 6 alkyl; and 

A is a bivalent radical -CH_-CH -CH -CH--CH - or 

Q Q O q z z z z z 

-CR =CR said R and R being each independently hydrogen, 
halo, amino or Cj_ 6 alkyl. 
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in the foregoing definitions the term halo is generic to fluoro, 
chloro. bromo and iodo; "c^ alkyl" is meant to include straight and 
branched saturated hydrocarbon radicals, having from 1 to 6 carbon 
atoms, such as. for example, methyl, ethyl, 1-methylethy 1 . 
1.1-dimethylethyl. propyl, butyl, pentyl, hexyl and the like- »c 

T n 'T" 1S -° inClUde MValent Strai9ht - *«* chained 

alkanediyl radicals having from 1 to 4 carbon atoms, such as, for 

example, methylene, ethylene, propylene, butylene and the like; and" 
C *W ^ meant to include c alkyl radicals, as defined 
hereinabove, and the higher homologs thereof having from 7 to 10 carbon 
atoms, such as. for example, heptyl, nonyl and the like- 

radJlf 7f COmP ° UndS WUhin V inVenti ° n thOSe 0 is a 

radical of formula (a) wherein R is hydrogen, halo, c, alkyl 

<V 6 alkyloxy, trif luoromethyl , hydroxy, amino or a 2 ldo~and R 4 is 

hydrogen; or Q is a radical of formula (b) wherein R 5 is C alkyl 

and^ is a bivalent radical -CH^-, -CH^CH.-CH - or X " 6 

-CR =cr - wherein R and R%re each independently 'hydrogen or 

c i-6 alk y 1 * 

Particularly preferred compounds are those preferred compounds 
wherein R is hydrogen, R is hydrogen or halo and R 2 is hydrogen 
halo, hydroxy or c M alkyloxy. 

More Particularly preferred compounds are those particularly 
preferred compounds wherein Q is a radical of formula (a) wherein R 3 
is hydrogen, halo or methyl and y 1 is O; or Q is a radical of formula 
(b) wherein - Z -A- is -S-CH^-, +(aUL- f .W^- 
wherein R and R are each independently hydrogen or methyl. 
-CH=CH-CR =CR 9 - wherein R and R are each independently 
hydrogen or methyl, or -CH 2 -OT 2 -ch 2 -CH 2 -. 

Especially preferred compounds are those more particularly preferred 
compounds wherein R> is hydrogen . ^ R 2 ^ ^ ** 

or methoxy. * 

The most preferred compounds are selected fv«« *-y>~ 
of r-ro t A t* are selected from the group consisting 

of 3 t2-[4-(6-fluoro-l,2-ben 2 isoxa2ol-3-yl)-i-pipe r i dinyl j_ 

ethyll-e.l.e.g-tetrahydr^ethyl-^-pyridoCl^-alpyrimidin-^oneand 
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3- [ 2- [ 4- ( 6-f luoro-1 . 2-benz isoxazol-3-y 1 ) -1-piper idiny 1 ] e thy 1 ]- 
2-raethyl-4H-pyrido[1.2-a]pyrimidin--4--one and the pharmaceutical^ 
acceptable acid addition salts thereof. 

5 The compounds of formula (I) can generally be prepared by reacting 

an appropriate reactive ester of formula (II) with an appropriately 
substituted piperidine of formula (III). In the reactive ester (II) W 
represents a reactive ester residue such as, for example, halo, e.g., 
chloro r bromo or iodo, or a sulfonyloxy group, e.g. methylsulfonyloxy. 

10 (4-methylphenyl) sulfonyloxy and the like. 



The reaction of (II) with (III) can conveniently be conducted in an 
inert organic solvent such as, for example, an aromatic hydrocarbon, 
e.g., benzene, methy Ibenzene , dime thy Ibenzene, and the like; a lower 

20 alkanol, e.g., methanol, ethanol, 1-butanol and the like; a ketone, 
e.g., 2-propanone, 4-methyl-2-pentanone and the like; an ether, e.g., 
1,4-dioxane, 1 , 1 ' -oxybisethane . tetrahydrofuran and the like; 
N,N-diraethylformamide (DMF); N.N-dime thy lace taraide (DMA); nitrobenzene; 
l-methyl-2-pyrrolidinone; and the like. The addition of an appropriate 

25 base such as, for example, an alkali or an earth alkaline metal 

carbonate, hydrogen carbonate, hydroxide, alkoxide or hydride, e.g., 
sodium carbonate, sodium hydrogen carbonate, potassium carbonate, sodium 
hydroxide, sodium methoxide, sodium hydride and the like, or an organic 
base such as, for example, a tertiary amine , e.g., N,N-diethylethan- 

30 amine, N-(l-methylethyl)-2-propanamine, 4-ethylmorpholine and the like 
may be utilized to pick up the acid which is liberated during the course 
of the reaction. In some circumstances the addition of a iodide salt, 
preferably an alkali metal iodide, is appropriate. Somewhat elevated 
temperatures may enhance the rate of the reaction. 



e-Alk-w + HN 
15 (ID (HI) 
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The compounds of formula (l> may also be prepared following 
art- k nown procedures for preparing compounds containing radicals of 
formula £> within their structure. 

For example, the compounds of formula (I, wherein Q is a radical of 
formula (a) said compounds being represented by the formula 
be prepared by cyclizing an appropriate 2-amino-benzamide or 
2-aminobenzenethioamide of formula (iv-a) with urea or thiourea 



1 R 



R 1 
R 2 



NH 2 CiV-a) 



urea 
or 
thiourea 




(i-a) 



The compound, of formula (l-a) can also be prepared by cyclizing 
an appropriate intermediate of formula (w-b) with an amine of 
formula (V) 



H * 2 

R 3 ^^]U-r 10 -* R _ ^ f 

<W-b> (V> 



, 35 
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or by cyclizing an isocyanate or Isothiocyanate of formula (IV-c) with a 
primary amine of formula (v). 




+ 



(V) 



(I-a) 



(IV-c) 



The said cyclization-reactions are conveniently conducted by 
stirring and, if desired . heating the reactants together r optionally in 
a suitable reaction-inert solvent having a relatively high boiling point 
such as aliphatic and aromatic hydrocarbons, e.g. petroleum ether r 
dime thy lbenzene and the like. 

In the foregoing reaction schemes R 10 and R 10 a each 
independently represent an appropriate leaving group such as, for 
example, alkyloxy, amino, and mono- and di(C 1-6 allcyDamino. 

The compounds of formula (I) wherein Q is a radical of formula (b), 
said compounds being represented by the formula (I-b). can be prepared 
following art-known cyclizing procedures for preparing pyrimidin-4-ones 
such as, for example, by reacting an amine of formula (VI) with a 
cyclizing agent of formula (VII) or by cyclizing a reagent of formula 
(VIII) with an amine of formula (IX). 




+ 




R 



R' 



2 



1 



(VI) 



(VII) 
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(I-b) 



or' • 



(VIII) £ 



(IX) 



stlrr^T CyC "" ,l °" 9 e„eraUy be «rri.a m[ by 

stirring the reactants together. If aeslrea. m the presence o£ . 

,llc L " S ° 1Vent ^ - f ° r - 

ana 1 » t * h5rdr0earbon - >-*>-.. cyclone, ben™. 

«lvll t Pyr " lnCI H ' !! - < "-»*"°™-«e ana the 11*. a»t<es. 
Elevate* temperatures „ay ba appropriate to enhanca the reaction-rate 
X„ s^a casa, it may be pr . f . rable to c ,„ y ^ ^ »«• 

reflux temperature o£ tha reaction mixture. 

m the foregoing reaction schemes L and L > each Inaepenaently 
represent an appropriate leaving group such as. for example, (c 
.£l>ox,. hyaroxy. halo, emlno. ana ai ( c^ aUylLlno ana the 

(I -b>°car, 9 T SaBe CyCUMti °" co^onnas of fo™ula 

« b> « also ba prepare by cycllstog an Int.rmeaiate of formula («) 
with a reagent of formula (x). ' 



30 



, 35 



gSDOCID: <EP 0196132A2J_> 



-8- 



0196132 



N W cyclization 

? k + (IX) -> d-b) 

X Z X reaction 



(X) 

The compounds of formula (I-b) wherein Z is S, said compounds being 
represented by the formula (I-b-1). can also be prepared by cyclizing a 
2-mercaptopyrimidinone of formula (XI) with a reagent of formula (XII). 




(I-b-1) 



In (XII) W has the same meaning as previously described for W. 

The compounds of formula (I-b-1) wherein A is -C=C-. said 

'8 '9 
R R 

compounds being represented by the formula (I-b-l-a), can also be 
prepared by cyclizing a 2-mercaptopyrimidinone of formula (XI) with a 
reagent of formula (XIII). 




(XIII) (I-b-l-a) 
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The cyclization reactions for preparing the compounds of formulae 
(l-b-1) and (l-b-l-a) may generally be carried out by stirring the 
reactants together, if desired, in the presence of a suitable 
reaction-inert solvent such as, for example, an aliphatic-, alicyclic- 

^~n. hexane. cyclohexane, benzene and the 

like; pyridine; N.N-dimethylformamide and the like amides. Elevated 
te m peratures may be appropriate to enhance the reaction-rate, in some 
cases it may be preferable to carry out the reaction at the reflux 
temperature of the reaction mixture. 

The compounds of formula (I) may also be converted into each other 
following art-Known functional group transformation procedures 

For example, the compounds of formula (l-a) wherein R 3 is amino. 

TJnlllT:!™ —substituted guinazolines 

following art-known nitro-to-amine reduction procedures 

A suitable nitro-to-aralne reducing procedure is, for example, catalytic 
X7T ln 3 felatiVely P ° lar ~ SUCh «• ** -ample, an 

cat alyst , e.g. platinum-on-charcoal. m some cases it may be useful to 

add an appropriate catalyst poison, e.g. thiophene. 

The compounds of formula (l- a , herein R 3 is phenylmethoxy may be 

converted into compounds of formula (l-a) wherein R 3 is hydroxy 

following art-known catalytic hydrogenolysis procedures; the compounds 
of formula i-a) wherein R 3 is a*ino or hydroxy may be converted^, 
compounas 0 formula (I _ a) R 3 ^ ( alkylcarbonylWno 

or ( Cl _ 10 alkylcarbonyl,oxy respectively by'reacting the former 
compounds with a suitable acylating agent, e.g. an acylhalide or an acid 
anhydride; the compounds of formula (I -a, wherein R 3 is an amino-group 
may be converted into compounds of formula (l-a) wherein R 3 is an 
azido-group by converting the amino-group into a diazonium group with 
nitrous acid or an appropriate alkali metal or earth alkaline metal 
thereof and subsequently converting the said diazonium group into an 
azide group with sodium azide or any other suitable alkali metal or 
earth alkaline metal azide. 



35 
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The compounds of formula (I) have basic properties and, 
consequently, they may be converted to their therapeutically active 
non-toxic acid addition salt forms by treatment with appropriate acids, 
such as, for example, inorganic acids, such as hydrohalic acid, e.g. 

5 hydrochloric, hydrobromic and the like, and sulfuric acid, nitric acid, 
phosphoric acid and the like; or organic acids, such as, for example, 
acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic, 2-oxopropanoic, 
ethanedioic, propanedioic , butanedioic, (Z)-2-butenedioic, 
(E)-2-butenedioic, 2-hydroxybutanedioic, 2 , 3-dihydroxybutanedioic , 

10 2-hydroxy-l,2,3-propanetricarboxylic, methanesulfonic, ethanesulfonic. 
benzenesulf onic , 4-me thy lbenzenesul f onic , eye lohexanesul f amic , 
2-hydroxybenzoic , 4-amino-2-hydroxybenzoic and the like acids. 
Conversely the salt form can be converted by treatment with alkali into 
the free base form. 

15 

A number of intermediates and starting materials in the foregoing 
preparations are known compounds which may be prepared according to 
art-known methodologies of preparing said or similar compounds. For 
example, the intermediates of formula (II) and their preparations are 
20 described in U.S. Patent Nos. 4, 335 , 127; 4,342,870; 4,443,451; and 

4,485,107. Other intermediates may be prepared according to art-known 
methodologies of preparing similar compounds and for some of them 
preparative methods are presented hereinafter. 

25 The intermediates of formula (III) may generally be derived from a 

benzoylpiperidine of formula 



R 
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wherein halo is preferably fluoro. following art-known procedures, e.g. 
by reacting the benzoylpiperidine (XIV) with hydroxylase and cyclizing 
the thus obtained oxime 



halo 




(XV) 



following art-known procedures, thus obtaining the intermediate of 
formula (ill) wherein x is o. said intermediates being represented" by 



the formula 




The intermediates of formula (in) wherein X is g, said 
intermediates being represented by the formula 

" R 




may be prepared following a procedure analogous to the procedure 
25 described in O.S. Patent No. 4; 458, 076. 

The compounds of formula (i) and the pharmaceutical acceptable acid 
addition salts thereof are potent antagonists of a series of 
neurotransmitters and as a result they have useful pharmacological 
30 properties. For example, the compound's of formula (I) and their 

pharmaceutical^ acceptable acid addition salts possess strong psychotic 
activity and antiserotonine activity. 



35 



MSDOCID: <EP 0196132A2_I_> 



0196132 

-12- 

Due to their pharmacological activities the compounds of formula (I) 
and their pharmaceutical ly acceptable acid addition salts can be used in 
the treatment of psychotic diseases and in the treatment of a variety of 
complaints in which serotonin release is of predominant importance such 

5 as, for example, in the blocking of serotonin- induced contractions of 
bronchial tissues and of blood vessels, arteries as well as veins. The 
subject compounds have also useful properties as sedating-, anxiolytic-, 
anti-agressive-, anti-stress-, muscular protectant- and cardiovascular 
protectant agents and, consequently, they are useful to protect 

10 warm-blooded animals, for example, in stress situations , e.g., during 
transport periods and the like situations. Additionally, the subject 
compounds are useful as protectors of endotoxine shocks and as 
antidiarrhoeals. 

In view of their useful pharmacological properties, the subject 

15 compounds may be formulated into various pharmaceutical forms for 

administration purposes. To prepare the pharmaceutical compositions of 
this invention, an effective amount of the particular compound, in base 
or acid-addition salt form, as the active ingredient is combined in 
intimate admixture with a pharmaceutical ly acceptable carrier, which 

20 carrier may take a wide variety of forms depending on the form of 
preparation desired for administration. These pharmaceutical 
compositions are desirably in unitary dosage form suitable, preferably, 
for administration orally, rectally. percutaneous ly, or by parenteral 
injection. For example, in preparing the compositions in oral dosage 

25 form, any of the usual pharmaceutical media may be employed, such as, 

for example, water, glycols, oils, alcohols and the like in the case of 
oral liquid preparations such as suspensions, syrups, elixirs and 
solutions: or solid carriers such as starches, sugars, kaolin, 
lubricants, binders, disintegrating agents and the like in the case of 

30 powders, pills, capsules and tablets. Because of their ease in 
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administration, tablets and capsules represent the .est advantageous 
oral dosage unit form, in which case solid pharmaceutical carriers are 
obviously employed. For parenteral compositions, the carrier will 
usually comprise sterile water, at least in large part, though other 
ingredients, for example, to aid solubility, may be included. Injectable 
solutions, for example, may be prepared in which the carrier comprises 
saline solution, glucose solution or a mixture of saline and glucose 
solution, injectable suspensions may also be prepared in which case 
appropriate liquid carriers, suspending agents and the like may be 
employed, in the compositions suitable for percutaneous administration, 
the carrxer optionally comprises a penetration enhancing agent and/or a 
suitable wettable agent, optionally combined with suitable additives of 
any nature in minor proportions, which additives do not introduce a 
significant deletorious effect on the skin. Said additives may 
facilitate the administration to the skin and/or may be helpful for 
Preparing the desired compositions. These compositions may be 
administered in various ways, e.g.. as a transdermal patch, as a 
spot-on. as an ointment. Acid addition salts of (I) due to their 
increased water solubility over the corresponding base form, are 
obviously more suitable in the preparation of aqueous compositions. 

It is especially advantageous to formulate the aforementioned 
Pharmaceutical compositions in dosage unit form for ease of 
administration and uniformity of dosage. Dosage unit form as used in the 
specification and claims herein refers to physically discrete units 
suitable as unitary dosages, each unit containing a predetermined 
quantity of active ingredient calculated to produce the desired 
therapeutic effect in association with the required pharmaceutical 
carrier. Examples of such dosage unit forms are tablets (including 
scored or coated tablets), capsules, pills, powder packets, wafers, 
injectable solutions or suspensions, teaspoonf uls . tablespoon-fuls and 
the like, and segregated multiples thereof. 



35 
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in view of the usefulness of the subject compounds in the treatment 
of psychotic diseases it is evident that the present invention provides 
a method of treating warm-blooded animals suffering from psychotic 
diseases, said method comprising the systemic administration of a 

5 pharmaceutical ly effective amount of a compound of formula (I) or a 

pharmaceutical ly acceptable acid addition salt thereof in admixture with 
a pharmaceutical carrier. Those of skill in the treatment of psychotic 
diseases could easily determine the effective amount from the test 
results presented here. In general it is contemp lated that an effective 

10 amount would be from 0.01 mg/kg to 4 mg/kg body weight, more preferably 
from 0.04 mg/kg to 2 mg/kg body weight. 

The following examples are intented to illustrate and not to limit 
the scope of the present invention, unless otherwise stated all parts 
15 therein are by weight and all temperatures are in the centigrade scale. 
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ft) Preparation of the Inf.r^u^- 
Example 1 

5 t» . stirred mixture of 6S parts of 1.3-dif iuorohenzene. 130 
Parts of alu-iniu, chloride end 1*5 parts of dichloronethene was 
added dropwise a solution of 95 p„ts of l-acetyl-4-piperldlne- 
carbonyl chloride m 65 p arts o£ dlchlorcethane while cooling, upon 
co^etion. stlrrin, was continued for 3 hours at roo. te^er urT 

10 The reaction .ixture was poured into a fixture of crushed ice and 

TTJZ I""' Pr0dUC ' --ichlorc-ethane. 

ptts 36%: ?v was dried ' £iuered ^ eva >~ « 

parts (36%) of l-acetyl-4-<2.4-difluorobenzoyl,plperldine as a 
residue (intermediate 1). 

15 oi A IT" ° f 48 PartS ° f l - aCe ^- 4 -C2.4-difluorobenzoyl,- 

stir! 2 rV PartS ° f 3 hydr ° Chl - ic -lution 6» was 

stirred and refluxed for 5 hours. The reaction mixture was 

evaporated and the residue was stirred in 2-propanol. The product 
was fiitered off and dried. yiel di ng 39 parts (83%) of (2.ldi- 
20 fluorophen y i,(4-piperidin y i, m etha„o„e hydrochloride (intermediate 2) 
A mixture of 12 parts of (2.4-difluoro P henyl)(4- P i P eridi„yl)- 
methanone hydrochloride, 12 parts of hydroxyzine hydrochloride and 
120 parts of ethanol was stirred at room temperature and 10.5 parts 
of N.M-diethylethanamine were added. The whole was stirred and 
25 refluxed for 3 hours. After cooling, the precipitated product was 
filtered off and dried, yielding 11 parts (100%) of (2.4-di- 
fluorophenyl)(4-piperidinyl)methanor 1 e. oxime (intermediate 3) 

A mixture of 11 parts of (2.4-dif luorophenyl)(4-piperidinyl)- 
methanone. oxime. 25 parts of potassium hydroxide and 25 parts of 

r~le7 aS , Stirred reflUX6d 2 hOUrS ' The '—ion mixture was 
cooled and extracted with methylene. The extract was dried. 

filtered and evaporated. The residue was crystallized from 
Petroleumether. yielding 6 : 8 parts of 6-f luoro-3-(4-piperidinyl)- 
l.2-benzisoxazole (intermediate 4). 
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Example 2 



A mixture of 50 parts of 2-thiazolamine , 76 parts of 
3-acetyl-4,5-dihydro-2(3H)-furanone P 1.2 parts of concentrate 
hydrochloric acid and 270 parts of methylbenzene was stirred and 

5 refluxed for 2 hours using a water-separator. The reaction mixture 
was cooled and 340 parts of phosphoryl chloride were added at a 
temperature between 20 and 30°C. The whole was heated slowly to 
100-110°C and stirring was continued for 2 hours at this 
temperature. The reaction mixture was evaporated and the residue was 

10 poured into a mixture of crushed ice and ammonium hydroxide. The 
product was extracted with trichlorome thane. The extract was dried, 
filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane 
and methanol (95:5 by volume) as eluent. The pure fractions were 

15 collected and the eluent was evaporated. The residue was 

crystallized from a mixture of 2-propanol and 1 , 1 ' -oxybisethane , 
yielding 36 parts of 6-(2-chloroethyl)-7-methyl-5H-thiazolo- 
[3,2-a]pyrimidin-5-one (intermediate 5). 
Example 3 

20 A mixture of 30 parts of 4-hydroxy-2-raercapto-6-methyl- 

5-pyrimidineethanol, 25 parts of potassium carbonate, 270 parts of 
N,N-dime thy lace t amide and 75 parts of water was stirred at room 
temperature and 36 parts of 1,3-dibromopropane were added at once: 
temperature rose to 50°C. The whole was stirred overnight at room 

25 temperature. The reaction mixture was evaporated and water was added 
to the residue. The solid product was washed with water and dried in 
vacuo at 100°C. yielding 21 parts (58%) of 3 r 4-dihydro-7-(2-hydroxy- 
ethyl)-8-methyl-^i,6H-pyrimido-[2,l-b]Cl*3]thiazin-6-one; rap. 155°C 
(intermediate 6). 

30 Following the same procedure and using equivalent amounts of the 
appropriate starting materials, there was also prepared: 
2 r 3-dihydro-6- ( 2-hydroxyethy 1 ) -7-me thy l-5H-thiazolo[3 , 2-a] - 
pyr imidin-5-one ; mp. 148. 7°C (intermediate 7). 



ISOOCID: <EP 0196132A2J_> 




0196132 

-17- 

Example 4 

A mixture of 20 parts of 3,4-dihydro-7-(2-hydroxyethyl)-8-methyl- 
2H r 6H-pyrimido[2, l-b][l f 3]thiazin-6-one» 50 parts of acetic acid and 
180 parts of a hydrobromic acid solution 67% in acetic acid was 

5 stirred and heated to reflux, stirring was continued overnight at 
reflux temperature. The reaction mixture was evaporated and the 
solid residue was triturated in 2-propanone. The product was 
filtered off and dried, yielding 24 parts (100%) of 7-(2-br<»no- 
ethyl)-3 ,4-dihydro-8-methyl-2H,6H-pyriraido[2, 1-b] [1 ,3]thiazin-6-one; 

10 monohydrobromide; mp. 215°C (intermediate 8). 

Following the same procedure and using equivalent amounts of the 
appropriate starting materials, there was also prepared: 
6-(2-bromoethyl)-2 , 3-dihydro-7-methyl-5H-thiazolo[3 , 2-a]pyriraidin- 

5- one monohydrochloride; mp. 237. 2°C (intermediate 9). 

15 

B) Preparation of the final compounds 
Example 5 

A mixture of 5.3 parts of 3-(2-chloroethyl)-6,7,8,9-tetrahydro-2- 
methyl-4H-pyrido[l,2-a]pyriraidin-4-one monohydrochloride, 4.4 parts 

20 of 6-fluoro-3-(4-piperidinyl)-l,2-benzisoxazole, 8 parts of sodium 
carbonate, 0.1 parts of potassium iodide and 90 parts of N.N- 
dimethylformamide was stirred overnight at 85~90°C. After cooling, 
the reaction mixture was poured into water. The product was filtered 
off and crystallized from a mixture of N, N-dimethylforraamide and 

25 2-propanol. The product was filtered off and dried, yielding 3.8 
parts (46%) of 3-[2-[4-(6-f luoro-l,2-benzisoxazol-3-yl)-l- 
piperidinyl]ethyl]-6 .7,8, 9-tetrahydro-2-methyl-4H-pyr ido[ 1 , 2-a]- 
pyrimidin-4-one; mp. 170. 0°C (compound 1). 

Following the same procedure and using equivalent amounts of the 

30 appropriate starting materials, there were also prepared: 

6- [2-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]ethyl]-7~ 
methyl-5H-thiazolo[3.2-a]pyrimidin-5-one; mp. 165. 1°C (compound 2); 



35 



JSDOCID: <EP 0196132A2_I_> 




0196132 



3-[2-[4-(l,2-benzisoxazol-3-yl)-l-piperidinyl]ethyl]-2-methyl-4H- 
pyrido[l,2-a]pyriraidin-4-one; mp. 177. 9°C (compound 3); 
3- [ 2- [ 4- ( 6-f luoro-1 , 2-benz isoxazol-3-y 1 ) -1-piper idiny 1 ] e thy 1 ] -2 , 7- 
dimethyl~4H-pyrido[l,2-a]pyrimidin-4-one; rap. 186. 9°C (compound 4); 
5 3-[2-[4-( 1 , 2-benzisoxazol-3-yl)-l-piperidinyl]ethyl]-6 ,7 , 8 , 9- 

tetrahydro-2-methyl-4H-pyrido[lr2-a]pyrimidin-4-one; rap. 183. 1°C 
( compound 5); 

3-[ 2- [ 4- ( 1 , 2-benzisothiazol-3-yl ) -1-piper idiny 1 ] ethyl ] -2 , 4 ( 1H , 3H) - 
quinazolinedione roonohydrochloride; rap. > 300°C (dec.) (compound 6); 
10 3-[2-[4-( 1 , 2-benzisothiazol-3-yl)-l-piperidinyl]ethyl]-6 ,7 , 8 .9- 
tetrahydro-2-methyl-4H-pyrido[1.2-a]pyriiaidin-4-one; mp. 145. 7°C 
(compound 7); 

3-[2-[4-(6-hydroxy-l , 2-benzisoxazol-3-yl)-l-piperidinyl]ethyl]- 
6,7,8, 9-tet rahydro-2-methy l-4H-pyr ido[ 1 , 2-a]pyr imidin-4-one ; mp . 

15 213. 1°C (compound 8). 

In the similar manner are prepared 
3-[2-[4-( 5-raethoxy-l , 2-benzisoxazol-3-y 1 ) -1-piper idiny 1 ] ethyl ] -2- 
methyl-4H-pyrido[1.2-a]pyrimidin-4-one (compound 9); 
3-[2-[4-(6-f luoro-1 , 2-benzisoxazol-3-yl)-l-piperidinyl]ethyl]-2- 

20 methyl-4H-pyrido[l,2-a]pyrimidin-4-one (compound 10). 
Example 6 

A mixture of 3.3 parts of 3-(2-chloroethyl)-2-raethyl-4H-pyrido- 
[l,2-a]pyrimidin-4-one, 3.3 parts of 6-f luoro-3-(4-piperidinyl)- 
1,2-benzisoxazole, 8 parts of sodium carbonate, 1 part of potassium 

25 iodide and 120 parts of 4-raethyl-2-pentanone was stirred and 

refluxed for 3 hours. The reaction mixture was cooled, water was 
added and the layers were separated. The organic phase was dried, 
filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichlororaethane 

30 and methanol (95:5 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated. The residue was 
crystallized from 4-methyl-2-pentanone, yielding 1.2 parts (19%) of 
3- [ 2- [ 4- ( 6-f luoro- 1 , 2-benz isoxazol-3-y 1 ) - 1-p iper idiny 1 ] e thy 1 ] - 
2-methyl-4H-pyrido[l,2-a]pyrimidin-4-one; mp. 170. 4°C (compound 11). 
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Example 7 

A mixture of 6.75 parts of 3-(2-chloroethyl)-2,4(lH,3H)- 

quinazolinedione, 6.6 parts of 6-fluoro-3-(4-piperidinyl)-l,2- 

benzisoxazole. 10 parts of sodium hydrogen carbonate, 0.1 parts of 

5 potassium iodide and 90 parts of N,N-dimethylformamide was stirred 

and heated overnight at 100~110°C. After cooling, the reaction 

mixture was poured into water. After stirring, the product was 

filtered off and crystallized from N,N-diraethylformamide. yielding 

4.8 parts (39%) of 3-[2-[4-(6-f luoro-1 ,2-benzisoxazol-3-yl)-l- 

10 piperidinyl]ethyl]-2,4(lH.3H)-quinazolinedione; mp. 253. 4°c 
(compound 12). 

Example 8 

A mixture of 7.4 parts of 6-(2-bromoethyl)-3,7-dimethyl-5H- 
thiazolo[3,2-a]pyriraidin-5-one monohydrobromide , 4.4 parts of 

15 6-fluoro-3-(4-piperidinyl)-l,2-benzisoxazole. 10 parts of sodium 
carbonate and 90 parts of N.fi-dimethylformamide was stirred 
overnight at 80~85°c. After cooling, the reaction mixture was 
poured into water. The product was filtered off and purified by 
column chromatography over silica gel using a mixture of 

20 trichloromethane and methanol (95:5 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. 2-Propanol 
was added to the residue. The product was filtered off and dried, 
yielding 5.3 parts (62%) of 6-[2-[4-(6-f luoro-1. 2-benzisoxazol- 
3-yl )-l-piper idinyl ]ethy 1 ]-3 , 7-dimethyl-5H- thiazolo[ 3 . 2-a]pyrimidi«-5- 

25 one; mp. 231. 0°C (compound 13). 

In a similar manner there were also prepared: 

6-[2-[4-(6-f luoro-1. 2-benzisoxazol-3-yl)-i-piperidinyl]ethyl3-2,3- 
dihydro-7-methyl-5H-thiazolo[3.2-a3pyrimidin-5-one; mp. 135. 0°C 
(compound 14); 

30 7-[2-[4-(6-f luoro-1, 2-benzisoxazol-3-yl)-l-plperidinyl]ethyl)-3. 4- 
dihydro-8-methyl-2H.6H-pyrimido[2, 1-b] [1 .3]thiazin-6-one; 
mp. 169. 3°c (compound 15); 

6- [2-[4-(1.2-benzisoxazol-3-yl)-l-piperidinyl]ethyl]-2.3-dihydro- 

7- methyl-5H-thiazolo[3.2-a]pyrimidin-5-one; mp. 154. 5°C (compound 
35 16). 
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3-[2-[4-(6-fluoro-1.2-benzisothiazol-3-yl)-l-piperidinyl]ethyl]-6 r 7 r 8 r 
9-tetrahydro-2-methyl-4H-pyrido[l r 2-a]pyrimidin-4-one (compound 17); 
3-[2-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]ethyl]-2,3- 
dihydro-2- thioxo-4 ( 1H) -quinazol inone ( compound 18 ) . 

5 

C) Pharmacological examples 

The activity of the subject compounds as psychotic agents is 
evidenced by the experimental data obtained in at least one of two 
10 different test procedures, viz., the combined apomorphine-, 

trypt amine- and norepinephrine tests in rats and the apomorphine 
test in dogs. The tests are carried out following the procedures 
described hereafter and the experimental data are summarized in 
table 1. 

15 

Example 9 

The combined apomorphine (APO)-, trypt amine (TRY)- and 
norepinephrine (NOR) test in rats . 

20 The experimental animals used in this test were adult male Wistar 
rats (weight 240 + 10g). After an overnight fast, the animals were 
treated subcutaneous ly (lml/lOOg) with an aqueous solution of the 
compound under investigation (time = zero) and put in isolated 
observation cages. Thirty minutes thereafter (time = 30 minutes) 

25 1.25 mg/kg of apomorphine hydrochloride (APO) was injected 

intravenously and the rats were observed over a 1 hour period for 
the presence or absence of the following apomorphine-induced 
phenomena: agitation and stereotypic chewing. At the end of this 1 
hour period (time = 90 minutes) the same animals were injected 

30 intravenously with 40 mg/kg of tryptamine (TRY) and the presence of 
the typical tryptamine-induced bilateral tonic seizures was noted. 
Two hours after pre treatment (time = 120 minutes) finally, the same 
animals were challenged with 1.25 mg/kg intravenously of 
norepinephrine (NOR) and possible mortality was looked for up to 60 

35 minutes later. 
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The table 1 gives the ED^-values of a number of the compounds 
under consideration. As used herein, the ED -value represents the 
dose which protects 50% of the animals from apomorphine- . 
tryptamine- or norepinephrine-induced phenomena. 

The apomorphine t est in doa S fAPO-dng) 

The method used is described by p.a.J. janssen and c.J.B. 
Niemegeers in Arzneim.-Forsch. (Drug Res.). 9. 765-767 (1959) 
The compounds listed in table 1 were administered subcutaneously to 
beagle dogs at different doses and the animals were challenged 1 
hour thereafter with a standard dose of 0.31 mg/kg (subcutaneous) of 
apomorphine. 

The table 1 gives the ED^-values of a number of the compounds 
under consideration. As used herein, the ED &0 value represents the 
dose which protects 50% of the animals from emesls. 

The compounds listed in table 1 are not given for the purpose of 
limiting the invention thereto but only to exemplify the useful 
Pharmacological activities of all the compounds within the scope of 
formula (I). 
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The following formulations exemplify typical pharmaceutical 
compositions in dosage unit form suitable for systemic administration to 
animal and human subjects in accordance with the instant invention. 

"Active ingredient" (A.I.) as used throughout these examples 
relates to a compound of formula (I) or a pharmaceutical ly acceptable 
acid addition salt thereof. 

Example 10 ; oral drops 

500 Grams of the A.I. was dissolved in 0.5 liters of 2-hydroxy- 
propanoic acid and 1.5 liters of the polyethylene glycol at 60~80«C. 
After cooling to 30~40°C there were added 35 liters of polyethylene 
glycol and the mixture was stirred well. Then there was added a solution 
of 1750 grams of sodium saccharin in 2.5 liters of purified water and 
while stirring there were added 2.5 liters of cocoa flavor and 
polyethylene glycol q.s. to a volume of 50 liters, providing an oral 
drop solution comprising 10 milligrams of the A.I. per milliliter. The 
resulting solution was filled into suitable containers. 
Example 11 : oral SOLUTIOM 

9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 
4-hydroxybenzoate were dissolved in 4 liters of boiling purified water. 
In 3 liters of this solution were dissolved first 10 grams of 
2,3-dihydroxybutanedioic acid and thereafter 20 grams of the A.I. The 
latter solution was combined with the remaining part of the former 
solution and 12 liters 1 .2,3-propanetriol and 3 liters of sorbitol 70% 
solution were added thereto. 40 Grams of sodium saccharin were dissolved 
in 0.5 liters of water and 2 milliliters of raspberry and 2 milliliters 
of gooseberry essence were added. The latter solution was combined with 
the former, water was added q.s. to a volume of 20 liters providing an 
oral solution comprising 20 milligrams of the active ingredient per 
teaspoonful (5 milliliters). The resulting solution was filled in 
suitable containers. 
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Example 12 : CAPSULES 

20 Grams of the A.I., 6 grams sodium lauryl sulfate, 56 grams 
starch, 56 grams lactose, 0.8 grams colloidal silicon dioxide, and 1.2 
grams magnesium stearate were vigorously stirred together. The resulting 
mixture was subsequently filled into 1000 suitable hardened gelating 
capsules, comprising each 20 milligrams of the active ingredient. 
Example 13 : FILM— COATED TABLETS 

Preparation of tablet core 

A mixture of 100 grams of the A.I.. 570 grams lactose and 200 grams 
starch was mixed well and thereafter humidified with a solution of 5 
grams sodium dodecyl sulfate and 10 grams polyvinylpyrrolidone 
(Kollidon-K 90*) in about 200 milliliters of water. The wet powder 
mixture was sieved, dried and sieved again. Then there was added 100 
grams microcrystalline cellulose (Avicel*) and 15 grams hydrogenated 
vegetable oil (sterotex ®). The whole was mixed well and compressed 
into tablets, giving 10.000 tablets, each containing 10 milligrams of 
the active ingredient. 

Coating 

To a solution of 10 grams methyl cellulose (Methocel 60 HG*) in 75 
milliliters of denaturated ethanol there was added a solution of 5 grams 
of ethyl cellulose (Ethocel 22 cps •) in 150 milliliters of 
dichlorome thane. Then there were added 75 milliliters of dichlorome thane 
and 2.5 milliliters 1,2,3-propanetriol. 10 Grams of polyethylene glycol 
was molten and dissolved in 75 milliliters of dichloromethane . The 
latter solution was added to the former and then there were added 2.5 
grams of magnesium octadecanoate , 5 grams of polyvinylpyrrolidone and 30 
milliliters of concentrated colour suspension (Opaspray K- 1-2109*) and 
the whole was homogenated. . 

The tablet cores were coated with the thus obtained mixture in a coating 
apparatus. 

Example 14 : INJECTABLE SOLUTION 

1.8 Grams methyl 4-hydroxybenzoate and 0.2 grams propyl 4-hydroxy- 
benzoate were dissolved in about 0.5 liters of boiling water for 
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injection. After cooling to about 50"C there were added while stirring 4 
grams lactic acid. 0.05 grams propylene glycol and 4 grams of the A.I.. 
The solution was cooled to room temperature and supplemented with water 
for injection q.s. ad 1 liter volume, giving a solution of 4 milligrams 
A.I. per milliliters. The solution was sterilized by filtration (U.S.P. 
xvn p. 811) and filled in sterile containers. 
Example 15 ; SUPPOSITORIES 

3 Grams A.I. was dissolved in a solution of 3 grams 2,3-dihydroxy- 
butanedioic acid in 25 milliliters polyethylene glycol 400. 12 Grams 
surfactant (SPAN®) and triglycerides (Witepsol 555 ®) q.s. ad 300 
grams were molten together. The latter mixture was mixed well with the 
former solution. The thus obtained mixture was poured into moulds at a 
temperature of 37-38»C to form 100 suppositories each containing 30 
milligrams of the active ingredient. 
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CLAIMS: 



1. A chemical compound having the formula 



Q-Alk-N VlL k^>L R 2 (I) 



2 or a pharmaceutical ly acceptable acid addition salt thereof, 

3 wherein 

4 R is hydrogen or C, fi alkyl; 

1 2 

5 R and R are each independently members selected from the group 

6 consisting of hydrogen, halo, hydroxy, C.^ alkyloxy and C. - 

1— o " ~ 1— o 

7 alkyl; 

8 X is O or S : 

9 Alk is C^_ 4 alkanediyl; and 

10 Q is a radical of formula 



? 2 
N ^ Y 



(a) 



1 2 

11 wherein Y and Y are each independently O or S; 

3 

12 R is a member selected from the group consisting of hydrogen, 

13 halo. alkyl, alkyloxy, trif luoromethyl, nitro, 

14 cyano, hydroxy, (Cj^q alkylcarbonyDoxy, amino, mono- and 

15 dl(C 16 alkyl) amino, ( C ]_ 10 alkylcarbonyl) amino. 

16 phenylmethoxy and azido; 

4 

17 R is hydrogen or halo; or 
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18 a radical of formula 



c 



XX"' 



(b) 



19 



5 

wherein R is hydrogen or Cj_- alkyl; 

20 z is -S-, -CH 2 - or -cr 6 =cr 7 -; said R 6 and R 7 being each 

21 independently hydrogen or C lg alkyl; and 

22 A is a bivalent radical -CH -CH -, -ch -CH^-CH - or 

8_ 9 3 <J * 2 222 

23 -CR -CR -, said R and R being each independently hydrogen, 

24 halo, amino or C, alkyl, 

1 2. A chemical compound according to claim 1. wherein Q is a 

2 radical of formula (a) wherein R 3 is hydrogen, halo, alkyl, 

3 Cj_ 6 alkyloxy, trifluoromethyl, hydroxy, amino or azido and R 4 

4 is hydrogen; or Q is a radical of formula (b) wherein R 5 is C 



5 



1-6 



alkyl and A is a bivalent radical -CH -CH -, -ch -CH -CH - 
c 89 8 9 22 222 

6 or -CR =CR - wherein R and r' are each independently 

7 hydrogen or Cj_ 6 alkyl. k 

1 3. A chemical compound according to claim 2, wherein R is 

2 hydrogen. R is hydrogen or halo and R 2 is hydrogen, halo, 

3 hydroxy or C lg alkyloxy. 

1 4. A chemical compound according to claim 3, wherein Q is a 

2 radical of formula <a> wherein R 3 is hydrogen, halo or methyl and 

3 Y is O; or Q is a radical of formula (b) wherein -z-A- is 

4 -s-ch 2 -ch 2 -, -s-(ch 2 ) 3 -. -s-cr 8 =cr 9 - wherein R 8 and 

5 R are each independently hydrogen or methyl, -CH=CH-CR 8 =CR 9 - 

8 9 

6 wherein R and R are each independently hydrogen or methyl, or 

7 -CH 2 -CH 2 -CH 2 -CH 2 -. 
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1 5. A chemical compound according to claim 4, wherein R 1 is 

2 

2 hydrogen, and R is hydrogen, halo, hydroxy or raethoxy. 

1 6. A chemical compound according to claim 1 wherein the compound 

2 is 3-[2-[4-(6-fluoro-l,2^benzisoxa20l-3-yl)-l-piperidinyl]ethyl]- 

3 6 , 7 ,8 ,9-tetrahydro-2-methyl-4H--pyrido[l ,2-a]-pyrimidin-4-one or 

4 3- [ 2- [ 4- ( 6-f luoro-1 , 2-benzisoxazol-3-yl ) -1-piper idiny 1 ] ethyl ]- 

5 2-methyl-4H-pyrido[l ,2-a]pyrimidin-4-one. 

1 7. A pharmaceutical composition comprising a suitable pharmaceutical 

2 carrier and as an active ingredient a therapeutically active amount 

3 of a compound as claimed in any one of claims 1 to 6. 

1 .8. A pharmaceutical composition for treating psychotic diseases 

2 comprising a suitable pharmaceutical carrier and as an active 

3 ingredient an amount effective in treating psychotic diseases of a 

4 compound as claimed in any one of claims 1 to 6. 

1 9. A method of preparing a pharmaceutical composition characterized 

2 in that a therapeutically effective amount of a compound as claimed 

3 in any one of claims 1 to 6 is intimately mixed with suitable 

4 pharmaceutical carriers. 

1 - 10. A compound as claimed in any one of claims 1 to 6 for use as a 

2 medicine. 

1 11. A compound as claimed in any one of claims 1 to 6 for use as a 

2 medicine for treating psychotic diseases. 

1 12. A process for preparing a chemical compound as claimed in any 

2 of claims 1 to 6, characterized by 

3 a) reacting a derivative ester of formula 

Q-Alk-V (II) 

4 wherein W represents a reactive ester residue 
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(in) 



in a react ion- inert solvent; 
7 b) cyclizing an intermediate of formula 



R" 

r' 




ii c T Alk ~* 




(iv-a) 



NH. 



with urea or thiourea, optionally i„ a reactlon . 
thus preparing a compound of forlla reaCti ° n - inert 




2 (I-a) ; 



O cyclizing an intermediate of f ormula 



R 



C-R«> 
"l 

,10-a 



(IV-b) 



wherein R iU and R 10-a 4 ^ 

group such as c a inde > en *»>«y represent a leaving 

alkvM T 1-6 alkyloXy ' ^ and mono- and di(c 

alkyDamino. wlth an amine of formula 1-6 



R 



(V), 



0196132 

14 optionally In a reaction-inert solvent, thus preparing a compound 

15 of formula (l-a); 

16 d) cyclizing an isocyanate or isothiocyanate of formula 

R 3 ^T^N=C=Y 2 



17 with an amine of formula (V). optionally in a reaction-inert 

18 solvent, thus preparing a compound of formula (l-a): 

19 e) reacting an amine of formula 

( Jf 2 (VT) 

20 with a a-carbonylcarboxylic acid derivative of formula 

R 



o= c -R 5 JL 

HC-Alk-M^J^ k^ R 2 (VII) . 

o=c-u w 



21 wherein L represents a leaving group such as. Cj_ 6 alkyloxy. 

22 hydroxy, halo, amino, mono- and di(C w alkyDamino, thus 

23 preparing a compound of formula 



(i-b); 



24 f) cyclizing a reagent of formula 



( jf (VTII) 
A N 
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26 
27 
28 
29 



30 
31 

32 
33 
34 



with an B-aminocarboxylic acid derivative of formula 



L C 



(IX), 



said L and L each independently representing a leaving group 
such as, Cl _ 6 aucyloxy, hydroxy, halo, amino, mono- and 
"IC alJcyDamino. thus preparing a compound of formula (i- b) . 
9) cyclizing a nitrile of formula 



N V 

til I 

C A (X) 

z 



with an B-aminocarboxylic acid derivative of formula (ix) 
said L representing a leaving group such as. r fi alfcyloxy. 
hydroxy, halo, amino, mono- and ditc^ aUcyl^ino, thus 
preparing a compound of formula (I-b); 
h> cyclizing a 2-mercaptopyrimidinone of formula 



HS v^ M ^ R5 > »<*' 



(XI) 



35 . with a reagent of formula 




(XII) 
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36 thus preparing a compound of formula (I-b) wherein 2 is S, said 

37 compounds being represented by the formula 



; or 



38 i) cyclizing a 2-mercaptopyrimidinone of formula (XI) 

39 with a reagent of formula 

8_ 

R f 1 (xiii) 

R -C ^ 

40 thus preparing a compound of formula (I-b) wherein Z is S and A 

41 is -C=C-. said compounds being represented by the formula 

18 '9 

42 R R 



R 8 ^, S v^N^ R 5 f 



o: 



43 or, optionally converting the compounds of formula (I) into each 

44 other following art-known groupstransformation procedures, and, if 

45 desired, converting the compounds of formula (I) into a 

46 therapeutically active non-toxic acid addition salt form by 

47 treatment with an appropriate acid or, conversely, converting the 

48 acid-addition salt into the free base form with alkali; and/or 

49 preparing stereochemical ly isomeric forms thereof - 
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N— 
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